This is a study on the ecology of poliomyelitis in the State of Connecticut. It has been undertaken to see what the experience with this disease has been in this state, with particular reference to certain local epidemiologic features, such as (a) its geographic, seasonal, and age distribution, and (b) a comparison of the findings with those of typhoid fever.
that some observers, notably Kling' in Sweden, have felt that outbreaks of poliomyelitis are more common along rivers (thelorie hydrique), and because during the years 1939 and 1940 there were some indications that such was the case in the Naugatuck Valley in
Connecticut."1
The comparison with typhoid fever has been made because typhoid fever is a summer and autumn disease also, and one in which environment, particularly certain types of rural environment, has been thought to influence its general mode of spread. Its position in the northeastern section of this country is in the center of an area (viz., the New England States, New York State, and New Jersey) where the attack rate for poliomyelitis, as computed in the period 1915-1929, was the highest in the country.' Its climate differs but little from that of the adjacent states of Massachusetts, Rhode Island, and Southern New York.5 708 POLIOMYELITIS IN CONNECTICUT, 1931 CONNECTICUT, -1941 The normal annual rainfall ranges from 40 to 45 inches, and the average temperature varies from 460 to 510 F.
Rural and industrial areas. Figure 1 illustrates the distribution of inland lakes and waterways, as well as the allocation of state forests in Connecticut.
The distribution of the industrial, semi-industrial, and rural areas within the State of Connecticutl appear on the map in Fig. 2 .
The population at risk. Geographical distribution of poliomyelitis. Figure 5 illustrates the geographic attack rates of poliomyelitis for the total eleven-year period, 1931 areas was very similar to those charted, in Fig. 5 , for the total period, i.e., [1931] [1932] [1933] [1934] [1935] [1936] [1937] [1938] [1939] [1940] [1941] . Three cities were affected in particular in 1931; Viz., Hartford, New Haven, and Waterbury. In 1935 the disease involved two urban areas; viz., Waterbury and Bridgeport, but in general many rural townships were affected as badly as, and occasionally worse than, most urban communities. In the inter-epidemic years the cases were distributed evenly throughout the state.
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Geographical distribution of typhoid fever: Figure 7 illustrates the geographical attack rates of typhoid fever in Connecticut for the period 1931 through 1941. In general, the rates are higher in the southern half of the state, particularly in the coastal townships and cities. Otherwise, the remaining townships with higher rates are scattered, and nearly all are rural in type.
Distribution of typhoid fever as shown by the population map. The distribution of the total number of typhoid fever cases, charted in Fig. 8 , again illustrates that a somewhat larger number of cases occurred in the southern half of the state. In general the cases are distributed fairly evenly, however, with the exception of the cities of Torrington, Hartford, and New Britain, where the rates were very low. In the northern half of the state typhoid fever is more distinctly a rural disease.
Rural and urban incidence of poliomyelitis. Reference to Fig. 2 will illustrate the location of rural, rural and industrial, semi-industrial, and urban areas in Connecticut. The attack rate for the population at risk in each of these areas was computed for the eleven-year period, 1931 to 1941, and is recorded in Table 1 . Attack rates in each of these arbitrary subdivisions of Connecticut communities were about equal. There was a slightly, but not significantly, greater rate in urban than in rural communities during epidemics of poliomyelitis. Conversely, there was a slightly greater rate in rural than in urban sections in the inter-epidemic years.
The data in Table 1 do not really illustrate a point which has been apparent to clinical observers of the epidemiology of poliomye-716 litis,-namely, the severity of certain rural epidemics. This is not apparent in this table because if one covers the whole state, as was done in this survey, those sections of the state in which the attack rates (for an eleven-year period) are zero, serve to neutralize the attack rates in affected rural areas. It is difficult to express this fact satisfactorily, and so the attempt has not been made, except to point out again that high attack rates prevailed in a number of rural areas (see Fig. 5 ). Figs. 9 and 10 .
During the period 1931-1941 poliomyelitis has shown certain consistent variations from year to year. These have depended upon whether the disease was endemic or epidemic in its prevalence. In the epidemic years there were a greater number of cases reported in 717 July, or even in June, than in the endemic years. Thereafter, there was a speedy increase in the number of reported cases. The incidence rose abruptly in August, and then somewhat more slowly in September, giving the curve a plateau effect rather than a peak. In endemic years the number of reported cases usually rose slightly in August, and then reached a peak in September. In other words, big epidemics of poliomyelitis (during the period) got under way, and seemed to reach a peak of greatest incidence, earlier than the disease did in endemic years. In both epidemic and endemic years the cases dropped off proportionally during the fall months.
25
The number of cases poliomyelitis and typhoid fever each had a maximum number of cases prevalent in the same month of the respective years. As to othier years, the seasonal prevalence of poliomyelitis and typhoid fever vary about as much as they agree.
Relation of reported cases of poliomyelitis to inland waterways in Connecticut. The distribution of inland lakes and larger rivers in Connecticut has already been illustrated. An effort has been made to relate the geographic prevalence of poliomyelitis, illustrated in Fig. 5 As to the other two rivers, and their main tributaries, a consistent relationship between them and the distribution of poliomyelitis cases could not be demonstrated. In spite of some indications, therefore, the study fails to reveal any consistent increase in the prevalence of poliomyelitis in the regions of the 4 larger inland waterways of Connecticut.
Age incidence of poliomyelitis. Figure 11 illustrates the percentage frequencies of poliomyelitis in each five-year age group in the Connecticut population for (a) the eleven-year period (1931) (1932) (1933) (1934) (1935) (1936) (1937) (1938) (1939) (1940) (1941) , (b) a typical epidemic year (1935) , and (c) the nine interepidemic years. The attack rate (per thousand) for each five-year age group (second pariel), and the mean percentile population at risk (1935) for the same age groups (first panel) are presented graphically.
The following points are of interest; viz., the greatest number of cases of poliomyelitis occurred in the 5-to 10-year age group for any or all of the years studied. There were roughly 7 per cent more cases in the 5 to 10, than in the 0-to 5-year age groups. The age distribution in the inter-epidemic years was different from that of a typical epidemic year (1935) in that more older children were affected by the disease. There were fewer persons (6 per cent) in the 0-to 5-year age group, and more (6 per cent) in the 10-to 15-year age group attacked during the inter-epidemic years than in a typical epidemic year. And finally, adjusting the number of cases in each age group to the number of people in each, the attack rate was the same during the.eleven-year period for both the 0 to 5, and 5-to 10-year age groups (i.e., 5.2 per thousand).
Comparison of the findings for poliomyelitis and typhoid fever. In this comparison of certain environmental aspects between poliomyelitis and typhoid fever, the following points are of interest: (1) There is a fundamental difference in the progressive decline in the incidence of typhoid fever, and the constant, and periodically epidemic incidence of poliomyelitis. (2) Communities providing high attack rates for each disease were rural or semi-rural, although these areas did not coincide in their geographical location, except in one instance, namely, in several northwest townships. (3) In the years (1931 and 1935) when poliomyelitis was epidemic in Connecticut, there was twice as much typhoid fever as usual (Fig. 10) . (4) Both are diseases essentially of summer and fall. Although the 720
